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54) WAFER TREATING DEVICE 

57)Abstract: 

>ROBLEM TO BE SOLVED: To provide a wafer treating device which 
an execute chemical treatment and heat treatment of a wafer by 
leans of a single device and, in addition, can evenly heat-treat the 
/afer. 

IOLUTION: A wafer treating device is provided with a treating surface 3 
/hich can be brought into contact with the full and of the lower surface 
f a wafer W, a heater 7 for heating the surface 3, and a turntable 4 
aving a conducting section 8 which supplies electric power to the 
eater 7 when the section 8 comes into contact with a feeding brush 1 2 
onnected to a power source. On the turntable 4, in addition, wafer 
upporting pins 2 composed of permanent magnets having N poles at 
heir lower ends are arranged. The pins 2 are elevated/lowered against 
he turntable 4 when permanent magnets 16 having N-poles at their 
pper ends are elevated/lowered by driving an air cylinder 18. 
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NOTICES * 

^0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
.In the drawings, any words are not translated. 



LAIMS 



Dlaim(s)] 

Dlaim 1] The rotary table which rotates centering on the revolving shaft which has the processing side which 
ontacts or approaches throughout the inferior surface of tongue of the substrate which should process, and 
jrns to the direction of a vertical, By being arranged in said rotary table and carrying out vertical migration 
datively to a heat treatment means to heat or cool said processing side, and said rotary table The substrate 
rocessor characterized by having the rise-and-fall means to which said substrate is moved by Hazama of the 
eat treatment location where the rear face contacts or approaches said processing side, and the delivery 
>cation of the substrate isolated from said processing side to the upper part. 

3laim 2] It is the substrate processor which consists of substrate support pins which have the contact section 
d which said rise-and-fall means contacts the point in a substrate processor according to claim 1 with the edge 
f said substrate, and the inferior-surface-of-tongue periphery section. 

3laim 3] Said substrate support pin is a substrate processor which carries out vertical migration relatively to 
aid rotary table according to an operation of the magnet with which the lower limit section consisted of 
ermanent magnets at least in the substrate processor according to claim 2, and was arranged under said rotary 
able. 

Dlaim 4] claim 1 thru/or claim 3 — the substrate processor further equipped with said revolving shaft, the 
ylinder section formed concentrically, the current carrying part formed in the peripheral face of said cylinder 
ection in order to supply power to said heat treatment means, and the electric supply brush which supplies 
ower to said current carrying part by contacting the front face of said current carrying part by said processing 
ide in said rotary table setting caudad in a substrate processor given in either. 

Dlaim 5] The substrate processor further equipped with the magnetic fluid seal arranged between said cylinder 
lembers and said cylinder sections in the upper part from the contact section of the cylinder member fixed on 
ie outside of the cylinder section in said rotary table in the substrate processor according to claim 4 so that 
ie cylinder section concerned might be surrounded, and said current carrying part and electric supply brush. 

franslation done.] 
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NOTICES * 

*0 and INPIT are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 

ET AILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

: ield of the Invention] This invention relates to the substrate processor for processing substrates, such as a 
smi-conductor wafer, and a glass substrate for liquid crystal display panels or a mask substrate for 
smiconductor fabrication machines and equipment. 
)002] 

Description of the Prior Art] For example, in substrate processors, such as a developer which supplies a 
sveloper to the resist coater and substrate which apply a resist to a substrate, and carries out the 
svelopment of the resist after exposure to them, heat treatment of heat treatment which heats and carries out 
le temperature up of the substrate before and after the drug solution processing which supplies and propesses 
resist and a developer to a substrate, the cooling processing which cools this substrate to ordinary 
imperature is performed. And in order to perform drug solution processing and heat treatment to a substrate, it 
made to carry out sequential conveyance of the substrate by the substrate transport device at a heat 
eatment unit from the drug solution processing unit. 

)003] For this reason, since the substrate processor which performs such drug solution processing and heat 
eatment needs to be respectively equipped with a drug solution processing unit, a heat treatment unit, and a 
jbstrate transport device, it has the problem equipment is not only enlarged, but that there is a possibility that 
substrate may be polluted at the time of conveyance of the substrate by the substrate transport device. 
)004] In order to solve such a problem, in JP,62-193248,A, the substrate processor which contained the 
eating means and the cooling means in the rotary table which holds a substrate and rotates in order to apply a 
jsist to a substrate is indicated. In this substrate processor, after rotating a rotary table where a substrate is 
iid on a rotary table, and applying a resist on the surface of a substrate, the resist spreading processing and 
eat treatment to a substrate can be performed with single equipment by heat-treating a substrate with a 
eating means and a cooling means. 
)005] 

D roblem(s) to be Solved by the Invention] In the substrate processor indicated by JP,62~193248,A, the rotary 
able is constituted so that it may become smaller than the dimension of the substrate with which the dimension 
f the front face should process. This is because a substrate cannot be delivered by Hazama of the transport 
evice and rotary table which hold and convey the inferior surface of tongue of a substrate, when the whole rear 
ace of a substrate is in contact with the front face of a rotary table. 

)006] For this reason, in the substrate processor indicated by JP,62-1 93248,A, the problem that it becomes 
npossible to heat-treat the whole surface of a substrate to homogeneity arises. 

)007] It aims at offering the substrate processor which can be made in order that this invention may solve the 
bove~mentioned technical problem, can perform the drug solution processing and heat treatment to a substrate 
'ith single equipment, and can heat-treat a substrate to homogeneity. 
3008] 

Means for Solving the Problem] The rotary table which rotates centering on the revolving shaft which invention 
ccording to claim 1 has the processing side which contacts or approaches throughout the inferior surface of 
Dngue of the substrate which should process, and turns to the direction of a vertical, By being arranged in said 
Dtary table and carrying out vertical migration relatively to a heat treatment means to heat or cool said 
rocessing side, and said rotary table It is characterized by having the rise-and-fall means to which said 
ubstrate is moved by Hazama of the heat treatment location where the rear face contacts or approaches said 
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rocessing side, and the delivery location of the substrate isolated from said processing side to the upper part 
3009] It consists of substrate support pins by which invention according to claim 2 has the contact section to 
'hich said rise-and-fall means contacts the point with the edge of said substrate, and the inferior-surface-of- 
Dngue periphery section in invention according to claim 1. 

3010] In invention according to claim 2, said substrate support pin carries out vertical migration of the invention 
ccording to claim 3 relatively to said rotary table according to an operation of the magnet which the lower limit 
ection consisted of permanent magnets, and was arranged under said rotary table at least 

3011] invention according to claim 4 — claim 1 thru/or claim 3 — in invention given in either, it has further the 
lectric supply brush which said processing side in said rotary table sets caudad, and supplies power to said 
urrent carrying part by contacting the front face of said revolving shaft, the cylinder section formed 
oncentrically, the current carrying part formed in the peripheral face of said cylinder section in order to supply 
ower to said heat treatment means, and said current carrying part. 

3012] Invention according to claim 5 is further equipped with the magnetic fluid seal arranged between said 
ylinder members and said cylinder sections in the upper part from the contact section of the cylinder member 
xed so that the cylinder section concerned might be surrounded, and said current carrying part and electric 
upply brush on the outside of the cylinder section in said rotary table in invention according to claim 4. 
3013] 

Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based on a 
rawing. Drawing 1 and drawing 2 are the schematic diagrams of the substrate processor concerning the 1st 
peration gestalt of this invention. In addition, drawing 1 shows the condition that the substrate support pin 2 
tent up, among these drawings, and drawing 2 shows the condition that the substrate support pin 2 descended. 
3014] This substrate processor performs resist spreading processing and heat treatment to Substrate (semi- 
onductor wafer) W, and has the rotary table 4 which can lay Substrate W in the processing side 3 which is that 
op face. This rotary table 4 is connected with the revolving shaft 6 which rotates focusing on the axis which 
urns to the direction of a vertical by the drive of the motor which is not illustrated in that cylinder section 5 
Drmed caudad. For this reason, a rotary table 4 rotates a revolving shaft 6 as a core by the drive of this 
evolving shaft 6. 

0015] The processing side 3 for heat-treating the substrate W in said rotary table 4 is circularly formed in plane 
iew. And the diameter of this processing side 3 is larger than the diameter of Substrate W. For this reason, as 
hown in drawing 2 , in the condition that Substrate W was laid on the processing side 3 of a rotary table 4, this 
rocessing side 3 contacts the inferior-surface-of-tongue whole region of Substrate W. 

001 6] In the rotary table 4, the heater 7 as a heat treatment means is arranged. This heater 7 is for heating the 
rocessing side 3 of a rotary table 4 to temperature required for heat treatment of Substrate W. 
0017] Moreover, the cylinder section 5 formed under the rotary table 4 mentioned above has a revolving shaft 6 
md a concentric configuration. This cylinder section 5 consists of the quality of the materials of insulation 
front face / that ] at least. And in order to supply electric power to a heater 7 in power, the current carrying 
lart 8 of the pair connected to the heater 7 is formed in the peripheral face of this cylinder section 5. 
0018] On the other hand, the cylinder member 9 arranged so that the cylinder section 5 may be surrounded is 
ormed in the outside of the cylinder section 5. The electric supply brush 12 of the pair for supplying power to 
his current carrying part 8 is arranged by contacting the front face of the above-mentioned current carrying 
>art 8 by this cylinder member 9. And this electric supply brush 12 is connected with the power source which is 
lot illustrated. For this reason, the heater 7 built in the rotary table 4 receives supply of the power from a power 
source through the electric supply brush 12 and a current carrying part 8. 

0019] The magnetic fluid seal 13 is arranged between the cylinder members 9 and the cylinder sections 5 above 
he contact section of said current carrying part 8 and electric supply brush 12. This magnetic fluid seal 13 
brms the seal by the magnetic fluid which is a fluid which induces the MAG around the cylinder section 5 as 
everyone knows according to an operation of the permanent magnet arranged in the magnetic fluid seal 13 
concerned. 

0020] For this reason, the sealed cabin where that upper part was sealed is formed in the surroundings of the 
cylinder section 5 of this magnetic fluid seal 13 and the cylinder member 9. For this reason, when particle occurs 
rom the contact section of a current carrying part 8 and the electric supply brush 12, this particle does not 
each the substrate W laid on the rotary table 4. In addition, in order to prevent diffusion of particle more 
certainly, you may make it exhaust the airtight interior of a room formed of the magnetic fluid seal 13 and the 
cylinder member 9. 
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)021] In said rotary table 4, the heater 7 built in there [ concerned / a rotary table 4 and there ] is penetrated, 
id the substrate support pin 2 which can go up and down is arranged. Along with the periphery section of the 
jbstrate W of an approximate circle form, six of this substrate support pin 2 are arranged. This substrate 
jpport pin 2 has the contact section which contacts the edge of Substrate W, and the rear-face periphery 
action, as shown in d rawing 1 and drawin g 2 . Moreover, it is attached to this substrate support pin 2 in the 
>rm where the location specification part 14 projects in the side. And this location specification part 14 is 
icated in the space section 1 5 formed in the rotary table 4. 

)022] Under the substrate support pin 2 ? six permanent magnets 16 with which the upper limit makes N pole are 
Tanged along with the periphery section of the substrate W of an approximate circle form so that it may 
orrespond to each substrate support pin 2. Each permanent magnet 1 6 is supported by the supporter material 
7 connected with the air cylinder 18. For this reason, each permanent magnet 16 synchronizes by the drive of 
i air cylinder 18, and it goes up and down it On the other hand, the substrate support pin 2 mentioned above 
arves as a permanent magnet with which the lower limit section makes N pole. 

)023] For this reason, as shown in d rawing 1 , when a permanent magnet 16 goes up by the drive of an air 
/Under 18, the substrate support pin 2 goes up to the location where that location specification part 14 
ontacts the upper wall of the space section 1 5. Moreover, as shown in drawing 2 , when a permanent magnet 1 6 
ascends by the drive of an air cylinder 18, the substrate support pin 2 descends to the location where the 
•cation specification part 14 contacts the bottom wall of the space section 15. 

)024] In addition, even if there are few to which the above-mentioned substrate support pin 2 attached the 
ermanent magnet under the substrate support pin 2, the lower limit section should just consist of permanent 
lagnets. 

)025] Moreover, the substrate support pin 2 sets caudad, and the permanent magnet constituted circularly may 
e used instead of arranging six permanent magnets 16 along with the periphery section of the substrate W of an 
□proximate circle form so that it may correspond to each substrate support pin 2. In short, the permanent 
lagnet should just be arranged in plane view at the approximate circle form. 

)026] When processing Substrate W with the substrate processor mentioned above, the substrate support pin 2 
raised by raising a permanent magnet 16 by the drive of an air cylinder 18. And the substrate W which should 
rocess is laid on the substrate support pin 2 by the substrate transport device which is not illustrated. Although 
le substrate transport device which is not illustrated conveys Substrate W in the condition of having supported 
om that inferior surface of tongue, at this time, since the substrate support pin 2 is going up as mentioned 
Dove, trouble is not produced in delivery of the substrate from the substrate transport device to the substrate 
jpport pin 2. 

)027] Next, in this condition, the resist supply nozzle which is not illustrated is moved to the front face of the 
jbstrate W supported by the substrate support pin 2, and the location which counters, and a resist is dropped 
ear the core of a substrate W front face. And a rotary table 4 is rotated with the substrate W supported by the 
□bstrate support pin 2 at high speed. The resist supplied to the front face of Substrate W is extended by the 
entrifugal force along a substrate W front face by this, and the thin film of a resist is formed in the front face of 
ubstrate W. 

)028] Since Substrate W is having that edge and the inferior-surface-of^tongue periphery section supported by 
le contact section of the substrate support pin 2 at this time, when rotating Substrate W at high speed, the 
upport condition of the substrate W by the substrate support pin 2 is maintained. 

)029] If spreading of the resist to the front face of Substrate W is completed, as shown in drawing 2 , the 
ubstrate support pin 2 will be dropped by dropping a permanent magnet 16 by the drive of an air cylinder 18. 
hereby, the substrate W currently supported by the substrate support pin 2 is laid on the processing side 3 in a 
ytary table 4. Moreover, the processing side 3 is heated to the heater 7 built in the rotary table 4 by supplying 
ower through the electric supply brush 12 and a current carrying part 8. 

)030] Thereby, Substrate W is heat-treated by the processing side of a rotary table 4. As mentioned above at 
lis time, the diameter of the processing side 3 is larger than the diameter of Substrate W, since the processing 
ide 3 is in contact with the inferior-surface-of-tongue whole region of Substrate W, Substrate W will be heated 
y homogeneity in that whole region, and it becomes possible to heat-treat Substrate W to homogeneity. 
)031] In addition, it may be made to make easy descent of a up to [ the processing side 3 of Substrate W ] by 
arming a slot etc. in the processing side 3 in a rotary table 4. In order to process Substrate W to homogeneity, 
'hat is necessary is just the configuration that the processing side 3 has Substrate W, an EQC, or the 
lagnitude beyond it, and in short Substrate W contacts the processing side 3 throughout the inferior surface of 
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Dngue substantially. The inferior-surface-of-tongue whole region in this specification is the expression also 
■eluding the case where it has the non-contact section like the slot mentioned above to the part 
)032] In the above-mentioned heat treatment process, electric supply to the heater 7 for heating Substrate W 
; performed through the electric supply brush 12 and a current carrying part 8. For this reason, power can be 
upplied with a simple configuration to the heater 7 arranged in the rotary table 4 which rotates at high speed. 
D033] Moreover, since the current carrying part 8 and the electric supply brush 12 are contained by the airtight 
rterior of a room formed of the magnetic fluid seal 13 and the cylinder member 9, even if they are the case 
rhere particle occurs by sliding with a current carrying part 8 and the electric supply brush 12, the substrate W 
rith which this particle is processing is not reached. 

D034] If heat treatment to Substrate W is completed, the substrate W supported there will be made to isolate 
'om the processing side 3 of a rotary table 4 by raising the substrate support pin 2 again. And in support of the 
ubstrate W which should process, it conveys from the inferior surface of tongue to the following down stream 
rocessing by the substrate transport device which is not illustrated. 

3035] As mentioned above, according to the substrate processor mentioned above, the resist spreading 
rocessing and heat-treatment to Substrate W can be performed with single equipment. Since the whole surface 
f Substrate W can be heated according to the processing side 3 which contacts there at this time, it becomes 
ossible to heat-treat a substrate to homogeneity. Moreover, since you make it go up and down the substrate 
upport pin 2 to which deliver Substrate W and it is made to move by Hazama of a location and a heat treatment 
>cation in an operation of an electromagnet 16, it becomes possible to carry out the rise-and-fall drive of the 
ubstrate support pin 2 arranged by the rotary table 4 which rotates at high speed easily. 
0036] In addition, although the resist is applied to Substrate W where Substrate W is raised by the substrate 
upport pin 2 which directs Substrate W, you may make it apply a resist to Substrate W in the gestalt of 
peration mentioned above in the condition of having made Substrate W contacting the processing side 3 of a 
ota ry table 4. 

0037] Next, the gestalt of other operations of this invention is explained. Drawing 3 is the schematic diagram of 
ubstrate ****** concerning the 2nd operation gestalt of this invention. In addition, about the same member as 
he substrate processor concerning the 1 st operation gestalt shown in drawing 1 and drawing 2 , the same sign 
> attached and detailed explanation is omitted. 

0038] The substrate processor concerning this 2nd operation gestalt is changed to the heater 7 for heating the 
rocessing side 3, and the point which arranged Peltier device 27 and the radiator material 28 for cooling the 
processing side 3 differs from the 1st operation gestalt shown in drawing 1 and drawing 2 . 

0039] That is, in the substrate processor concerning this 2nd operation gestalt, Peltier device 27 for cooling the 
processing side 3 and the radiator material 28 for emitting outside the heat generated by Peltier device 27 
concerned are arranged in the space of the rotary table 4 interior. This radiator material 28 has two or more legs 
vhich penetrate the cylinder section 5 in a rotary table 4, and it is constituted so that the heat generated from 
3 eltier device 27 by this leg may be emitted to the airtight interior of a room formed of the magnetic fluid seal 
1 3 and the cylinder member 9. Moreover, the current carrying part 8 formed in the peripheral face of the cylinder 
jection 5 is connected to Peltier device 27. 

0040] In the substrate processor concerning this 2nd operation gestalt, the resist spreading processing and 
cooling processing to Substrate W can be performed by the same actuation as the substrate processor 
concerning the 1st operation gestalt mentioned above except performing cooling processing before resist 
spreading processing. Since the whole surface of Substrate W can be cooled according to the processing side 3 
vhich contacts there at this time, it becomes possible to heat-treat a substrate to homogeneity. 
'0041] In the gestalt of operation mentioned above, although the case where Substrate W was heat-treated in 
:he condition of having made the inferior surface of tongue of Substrate W and the processing side 3 of a rotary 
:able 4 contacting was explained, the so-called pro squeak tee method which heat-treats Substrate W where 
/ery small distance isolation of the inferior surface of tongue and the processing side 3 of Substrate W is carried 
Dut may be adopted. Also in this case, since Substrate W approaches with the processing side 3 throughout that 
nferior surface of tongue and is arranged, it becomes possible [ heat-treating Substrate W to homogeneity ]. 
0042] Moreover, in the gestalt of operation mentioned above, although you are making it go up and down the 
substrate support pin 2 to a rotary table 4, it is good also as a configuration which you fix [ configuration ] the 
substrate support pin 2 and makes it go up and down a rotary table 4. 

.0043] Moreover, in the gestalt of operation mentioned above, although the permanent magnet 16 is used in 
Drder to make it go up and down the substrate support pin 2, an electromagnet may be used instead of this 
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ermanent magnet 16. In this case, it is controlling the current given to an electromagnet and it becomes 
Dssible to omit an air cylinder 18. 

)044] Moreover, in the gestalt of operation mentioned above, although the case where Substrate W was heat- 
eated by heating or cooling processing Substrate W positively by the heater 7 or Peltier device 27 was 
xplained, these heaters 7 or Peltier devices 27 may be used in order to maintain uniformly the temperature of 
le processing side 3 in a rotary table 4. 

)045] Moreover, in the gestalt of operation mentioned above, although the case where arranged either a heater 
or Peltier device 27 in a rotary table 4, and the processing side 3 of a rotary table 4 was heated or cooled was 
xplained, it is good also as a configuration which arranges both a heater 7 and Peltier device 27 in a rotary table 
, and heats or cools the processing side 3 of a rotary table 4 alternatively. Moreover, it is also possible for it to 
e made to perform heating and cooling of the processing side 3 by Peltier device 27 by controlling the current 
ipressed to Peltier device 27. 

)046] Furthermore, in the gestalt of operation mentioned above, although the case where this invention was 
Dplied to the substrate processor which performs resist spreading processing and heat treatment to Substrate 
»emi-conductor wafer) W was explained, this invention is applicable also to the substrate processor which 
erforms various processings to various kinds of substrates. 
)047] 

Effect of the Invention] While having the processing side which contacts or approaches throughout the inferior 
jrface of tongue of the substrate with which a rotary table should process according to invention according to 
laim 1 By carrying out vertical migration relatively to a rotary table, from having the rise-and-fall means to 
hich deliver a substrate with a heat treatment location, and it is made to move by Hazama with a location, the 
rug solution processing and heat treatment to a substrate can be performed with single equipment, and a 
ubstrate can be heat-treated to homogeneity. 

)048] According to invention according to claim 2, since a rise-and-fall means consists of substrate support 
ins which have the contact section which contacts the edge of a substrate, and the inferior-surface-of-tongue 
eriphery section, when rotating a substrate with a rotary table, a substrate can be certainly supported by the 
ubstrate support pin. 

)049] According to invention according to claim 3, at least, the lower limit section consists of permanent 
lagnets, and since a substrate support pin carries out vertical migration relatively to a rotary table according to 
n operation of the magnet arranged under the rotary table, it becomes possible [ carrying out the rise-and-fall 
rive of the substrate support pin arranged by the rotary table easily 1 

3050] According to invention according to claim 4, since power is supplied to a heat treatment means with the 
lectric supply brush which supplies power to a current carrying part by contacting the front face of the current 
arrying part formed in the peripheral face of the cylinder section, and a current carrying part, power can be 
upplied to the heat treatment means arranged in the rotary table with a simple configuration. 
D051] According to invention according to claim 5, since it has the magnetic fluid seal arranged between the 
ylinder member and cylinder member which were fixed so that the cylinder section might be surrounded, and 
ie cylinder section, even if it is the case where particle occurs by sliding with a current carrying part and an 
lectric supply brush, it can prevent that this particle reaches a substrate. 

TYanslation done.] 
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NOTICES * 

^0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated, 
in the drawings, any words are not translated. 



ESCRIPTION OF DRAWINGS 



3rief Description of the Drawings] 

Drawing 1] It is the schematic diagram showing the condition that the substrate support pin of substrate 
***** concerning the 1st operation gestalt of this invention went up. 

Drawing 2] It is the schematic diagram showing the condition that the substrate support pin of substrate 
***** concerning the 1 st operation gestalt of this invention descended. 

Drawing 3] It is the schematic diagram showing the condition that the substrate support pin of substrate 
***** concerning the 2nd operation gestalt of this invention descended. 
Description of Notations] 
Substrate Support Pin 
Processing Side 
Rotary Table 
Cylinder Section 
Revolving Shaft 
Heater 

Current Carrying Part 
Cylinder Member 

2 Electric Supply Brush 

3 Magnetic Fluid Seal 

6 Permanent Magnet 

7 Supporter Material 

8 Air Cylinder 

7 Peltier Device 

8 Radiator Material 
I Substrate 

franslation done.] 
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